Experimental spinal stenosis: relationship between degree of cauda equina compression, neuropathology, and pain.
An analysis of pathologic changes after different degrees of cauda equina compression. To explore the association between the degree of the cauda equina compression and the extent of pathologic change, expression of tumor necrosis factor (TNF-alpha), and neuropathic pain. To compare with distal nerve compression injury. Compression of the cauda equina reduces blood flow in compressed nerve roots and causes TNF-alpha expression and neuropathological change. In peripheral nerve, expression of TNF-alpha in Schwann cells is associated with primary demyelination without pain while TNF-alpha expression by macrophages is associated with axonal (Wallerian) degeneration and pain. Two square-shaped pieces of silicon were placed into the fourth and sixth epidural space in rats. Various sized silicon was used in each group (mild, moderate, and strong compression groups), while no silicon was used in the sham-operated group. Mechanical allodynia was determined by the von Frey test. Comparisons of the number of TNF-alpha- and apoptosis-positive cells were made using immunohistochemistry. There was no significant mechanical allodynia observed in any group. Some nerve roots showed demyelination following mild cauda equina compression. Axonal degeneration was observed in the moderate and strong cauda equina compression groups. TNF-alpha-immunoreactive cells were increased in all compression groups. Apoptosis of dorsal root ganglion cells was less than apoptosis in the spinal cord. Mild cauda equina compression induces TNF-alpha expression and demyelination. Moderate and strong cauda equina compression induces TNF-alpha expression and degeneration associated with macrophage invasion. Neither demyelination nor degeneration in the cauda equina induced mechanical allodynia. Nerve lesions proximal to the dorsal root ganglion do not produce significant mechanical allodynia. Dorsal root ganglion apoptosis may be important for pain.